long-period seismic array, and the acoustic-gravity waves from a presumed atmospheric nuclear explosion, recorded on part of the thirteen-element microharographic array at LAMA" Both time-domain and frequencydomain formulations of the technique were used, i u eo, we used both the multichannel correlation and spectral matrices to measure the interchannel time shifts»
The results suggest that the time-domain application may provide a useful algorithm for signal detection»
The phase velocity dispersion results in both cases agree reasonably well with theory and with group velocities calculated by another method. Prewhitening (flattening the spectral peaks by linear filtering) was tested as a means of preventing spectral leakage from contaminating the derived phase velocity and azimuth; the results suggest that prewhitening decreases the standard error when the signal-to-noise ratio is high, but is ineffective when the signal-to-noise ratio is low.
-ii-. ■iteha.a^aii^B^^Mi^iSMaäitiBiii^fi UBO recording ol Rayleigh waves from the Alaskan earthquake of 2 June 1969 (see Table 1 ).
LAMA recording of acoustic-gravity waves from a presumed atomspheric explosion (see Table 1 ).
Signal-to-noise ratio for the Alaskan earthquake Rayleigh waves, with an estimate of group velocity added.
Arrival azimuth dispersion for the Alaskan earthquake Rayleigh waves (no prewnitening).
Signal-to-noise ratio for the Alaskan earthquake Rayleigh waves.
Phase velocity dispersion for the acoustic-gravity waves (no prewhitening).
Arrival azimuth dispersion for the acoustic-gravity waves (no prewhitening).
Time-varying spectrum ("seismoprint") of the Alaskan earthquake Rayleigh waves.
Time-varying spectrum of the acoustic-gravity waves. t. -t.
-t.
t. -t,
where the unknowns are: (Anderson, 1958) .
In matrix form, equation (2) 
Again from least-squares theory, the variances and covariance in the original unknowns f 1 and i ? are: Substituting partial derivatives calculated from (6),
equations (10) and (11) 
--"
iiij-iirmiiii i »■T r^*x**?i??T-yr*&r.
Thus equations (6) and (12) - (13) The other way to measure the delays is to compute them from the cross-spectral matrix
im* 
( 1 5 ) where T.^. is the time delay between array elements i and j.
One difficulty is the necessity to make sure that the phase spectrum for each cross-spectrum is properly Therefore the standard deviations given in equations (12) and (13) should represent familiar confidence intervals.
The velocity dispersion that is measured by the least-squares technique is an array-dependent phenomenon,,
Neither spectral matrices nor correlation matrices contain any information about path-dependent dispersion:
they are both sensitive only to phase di fTerences, not absolute phase» Therefore the dispersion results obtained by the technique described here depend only on structure of the propagation medium in the vicinity of the array. This is advantageous in that a localized measurement of structure can be made, but the advantage may be offset Array (Cook and Bedard, 1971) These two events wore chosen because of easy availability of digital data, and good signal-to-noise ratio.
[nformation about these events was taken from the NOAA/NOS Preliminary Determination of Epicenters releases; a summary is given in Table I Tho data were detrended and the microbarograph records were bandpass-filtered and decimated by a factor of four 0 For the leakage effect experiment, the data channels were prewhitened, each independently.
. a)
11-
• -12- For both events the prcwhitening filter was a fifty-point:
Ln
least-squares approximate inverse filter, applied in the time domain before computing correlations or spectra (fcr background, see for example Treitel and Robinson, 1966 ) " The cross-correlation matrices were computed using an algorithm described by , and the crossspectral matrices using a Fourier transform method described by McCowan (1968) 0 We estimated group velocity by two methodso First, we used a process described by Archambeau and Flinn (1965) (Table II) c o
--«ül
MÜMriM lj flHiij i lgHtt records). We notice from Table 11 that the arrival azimuths for both the prewhitened and unprewhitened cases are quite close to the great-circle azimuth. We conclude that the addition of white noise to an event of low signal-to-noise ratio should detract from the accuracy of the estimates, and probably cannot enhance them. For the Rayleigh waves, however, prewhitening tends to smooth out in frequency the already high signal-to-noise ratio, thereby giving more uniform results»
In the time domain the Rayleigh wave phase velocity derived from the unprewhitened data is clearly too high, but that derived from the prewhitened data is not only reasonable but agrees with the average over frequency of the frequency-domain calculation.
Figures (4) and (7) also show group velocity dispersion curves calculated by program SWAP (Archambeau and Flinn, 1965) . It is interesting to note that the pronounced group velocity minima predicted by Press and Harkrider (1962) the SWAP group velocity is about two percent higher than the seismoprint ridge line indicates.. This is probably due to mode interference, i.e., to energy interference in the i\arrow-band filter outputs, to which the SWAP procedure is known to be sensitive (see Archambeau and Flinn, 1965) .
Other interesting features appearing on the acousticgravity wave seismoprints are discussed by Smart and Flinn (1971) . 
